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(54) B8i»0*W] #B7U-tt^t*n*ffl^fc^*ffiRtf^8ft 



(57) [Sti] 

mm «7xi*"+->»ls i, gp Q n p«^g^i- 

n - Z n - B i 3SfB7 U -W^/c&t>^tl£ffl^fcllS 
[flfS] Z n :4~6mass%, B i : 1 3~ 1 6mass%, 

R&S] Ifi*[c^^L<, *Ettl«M#*&RTtl?, zi 
X hSlcS SSl^fie*® P b - S n ^Ute:/^ <!:^« 
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[11*511 1 Z n-B i -S n#SS*H:A/£U:£l/'T, 
Z n^4mass%J-X±5mass%*;i, B i£l 3mass%JX 
±1 6mass%JXT, «y*SniLftCt«1«Si:t« 

[11*512] Z n-B i -S nfrSS*fB7'J-®H:A/£ 

Z n^4mass%J-X±6mass%J-XTs B i£l 3mass%JX 
±1 6mass%JXTs S'J^SntL/cZn-B i-Sn^ 

7\ luEliA/^-X h£iufBW»6««<7»iiSJt 

jxt -cm? l z m immmmmm t*o>tBmt£,t%& 

[11*513] Z n-B i -S n^5S«fB7';-©l*A//£ 

Z n^4mass%JX±6mass%JXTs B i £ 1 3mass%JX 
±1 6mass%JXTs n i: LfcZ n-B i -S n 

5 S « l*A,££fl3 ^ T luEWaMftHSSOHIS^ffiJXT 
LTiufEW »&««<!: *©«fKBPS £ £18^? 

[ii*5i4] mmmmwit, 
mmmmmmm t mv&sm& tzzn*4 mass%jx 

±6mass%JXTs B i £ 1 3mass%JX±1 6mass%JX 
"K S'J^SniLftZ n-B i -S n #SS*H:A/£l«: 

[ii*5i5] mmmmmmMtfutmntti^T, z n 

-B i -S n 3 7c3Slc£^«lifiE©*«(mass)%a^*ffi 
i(Zn, B u Sn)7l^U A (6, 1 6, «) , 
B(6, 1 3, JS) , C(5. 5, 1 2, «) , D(4. 
5, 1 4, JS) , E(3.7, 1 6, «) THSftTfiE* 

[11*516] ll*5127iSll*515[ci3^T, tuEWft 
[11*517] ll*5117iSll*516[ci3^T, £StcA 

iue»7 u -\thit<ommt Ltc ctzimttz® 

[11*518] ll*5117iSll*517[ci3^T, iuE»7 
'J-liA,££BGA(Ball Grid Array)/ty$— 5>fl3fc 
L < li 5F y 7"* + U Zffl U £ L Tffl ^ fc c £ 



[11*519] 11*511^11*51 8 [CiS^T, i5E»7 

tWmtty 9*5 0 0~1 0 0 0kgf/mm2 N f^I 
SS15X1 0~6/°C~3 5 X 1 0~6/°C«gr?E« 

[000 1] 

[j£H±®j&lfl3#B] iJ7Xi*+->l«: 

LSI, &P a n p«^g^f«fc46[C N RSSJS2 2 0°Cr 
OliA/EttW-tfRTtl?, fiOl 5 0°Cr<7)SST[ci3^ 
«fiSKffljS1t*fflE-r « S n - Z n - B i U -1* 

[000 2] 

SJSliU7P-^ffl^fc^ iSg2 2 0t?S5. 
C WcfiMT3g|rcffl^/c<7)$M<!: LTtt, S n - 3 
7 mass% P b ft H H H ^i^/c (H£ : 1 8 3 °C) , g L < lift 
ftififtOfcOtf-lRttW&ofco CftSOHMilil 8 3 

S«(7)BiiSJS(2 2 0 o C)JXTr+^g^T«C<!: 

[0003] m&» xm-cim^&wmznz^z 
?vy hss^<7)#5 Licswitrtu c(7)^i^/c[c•t$ 

ti^fpKJXT, PbiE-T) ttaiSJIlcfiJSLTCfflt 

% thm^mm*Tkm z. t tugs tsoi 

l"« 0 Sn-Pb3SliA,/£lcftb«Pb7';- 

n, B\mifmnmtLT'7U-XTv7lEtlT^ 
%o mmZfistcT*!,* S n - 3 . 5 mass% A g (14* 
221°C) , S n-5mass%S b (BSl4 2 4 0 1) liP 
b 7 U -\th1tt LTfifflSlitfSS. 
[0 0 0 4] Lfi^U Cft5©l*A//£tt, Sn-Pbft 

WmWH&feSM 2 0t)JKT?-|-»SfiSKfl«5t«?* 

[0 0 0 5] WsfDteMWtftt LTli, S n - 9mass% 
Zn(fflL4l 9 9°C(7)ft H H H ) *^«*\ Cftt^^l 

?K*->«s©HiSj^ffi?s« 2 2 o°crm?&p Q n p^ U 7 

^ 3 □ 5? 7 5 y <7 X (*iR0. 2mass%^W) ^ffl ^ 
fciiLT^, 2 2 0 o C(7) l ;7□-SJST : -^i^ii:^^ , 4i&tl 
Sl^ttf»froTW. C©ttA//£*mii, Zn©i 
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<liN i lc*fT«i6ft1t^S n-Agl, Sn-Sbi 

[0 0 0 6] liA/EttW-SffifcH* 
A//£©B*Milc*fLT3 0~5 O'CSl^tf&IS^SnS 

[0 0 0 7] CftSOftWc'EK S n-B i 3RliA,£(ft 
SIMS n - 5 8mass%B i ; 14* 1 3 8°C) , S n - 
I nmt^tcmmmms n - 5 2mass% I n ; 14* 1 

j: y 1 5 o t©BS3sa*fiai?*r, sn-37 mass 

% P b 8iiH:A,£ftefl3®H:A/££ W^^THi^ 
[0 0 0 8] $fc, Sn-AgI?Sn-2%Ag-7.5 

%b i -o.5%c u (ms^ss : 2 1 1 "c ©tsifrs 

!S. : 1 8 3 °C) <D 4 7c* P b 7 U -li A,/£*mtS IS* 
tlTl^*\ *7cl4*^iS^fc46^5XX^*->S«(7) 

7c»*l«:^=iv hP-/HiiiU\ ElcJf&tfflfPli 1 
3 0°CU^;K7)ffiS(7)@tS^*MI*Hc^P*tl, jffiSM 
SJS : 2 1 1 "C^MtcW^ 1 3 OtOffiSOSffl 

[0 0 0 9] o$ »A S n - Z n*JiWPttffi£®@tl 
tt£ftfcSl,^2 2 0°C U 7P-RltlStt A//£*mi*M 

[ooio] z.<D?3m*\B\m-z>\&hjtmmz\&. ±m 

^iLISn-Zn-l nl, Sn-Zn-B i 3£j$£ 

«*^7cil6©lli^-li?S«Sn-Zn-B \m<D3fi 

[0 0 1 1 ] 01 liS n-Z n-B i ® 3 te3RH:A/£® 
iiJPCOtt^Hl [International Crit-ical Tables^ 2(19 
27), 418) ^|*(7)mW^14*(MS^SS)(7) 

mi* 27c8ii5-r f&©si«ttfraffi©»S5 

[0 0 12] Sn-Zn-B iSliA/Teicoi/'Tli. ft 
MPS 5 7 - 1 1 7 9 3^£SL ft ME 5 9-1 8909 
6^£fflU:IB«#S*o 

[0 0 13] ftfl||HB5 7 - 1 1 7 9 3^iSH?Hu Z n 
#5~1 0mass%, B i ^ 8 ~ 1 3mass%, m$&S n 
frSS*H^lc«ftfcffi»MiA I fflliA,/c6^ISi£ti 
T^« 0 CftfiA lfflttA//£?©3tffilRl±*g«i:Lfe 

cu3Pft^5s«^yvh««'\©ffia«' 

ftfei: LT^&1\ L(DZn(5~1 0mass%)StfB i 
(8~13 mass%)©iSH*a«6feafii: LT, ZnCDl 



5mass%*;iTHiA I £®H:A/£ttW-3affi*E£ffi 
SSU S$L<li7~9mass%^LTl^o B 
1 3mass%*e7t«i:ttA//£©ltt#fl«S<S 

y, ftitttfii^Li^? 0 o$y, cft5©*m* 

A I Lfc«£®H:A,£ttW-3affi, tttt?Sy, 

C u3Pftfi»5S«^y V hS«[CO^Tli#«*tlT^ 

7c<Dite££fc<!:lc$#SftT^3jE^ Sn-Zn-Bi 
3 7c3S©SUtfi9?^ 2+f>7Vl/LfrfE«£tiT£S 

n - z n - b i <mm*7ii]£?zicit*fmiitim&& 

[0 0 14] ftlHIPS 5 9-1 8909 6^£$g 

lis Zn#5~1 5mass%, B i #3~2 0mass%, J$ 

7<^©fiSKlc£^«affilRl±*g«i:LT£y, Cu 

£<7)Zn(5~1 5mass%)StfB i (3~2 0mass%)<7) 
iEH£5*46*Sfii:LT, ZnflDit; 5mass%*3l? 

fflrBfifc±J*U 1 5mass%£a7L*£§KS*j££ffi 
iLIl^o SfcB iflDJI^; 2 0mass%£a7t*£H: 
A,£#§K S* 1 t LH^o C(7)$MPJSlil4*^g 
£ tc5*A6 5 fife «b (7) ?S « *\ BMW) g AMI 
li S < , 3 7^ffl¥ffi^lS£ffl^fcl^®8tf SSHtf 
if^tiT^£l\ 14*(7)$Mft#eii^liy 

[00 15] 

[#i«»5*L £?<!:?* IIS] *«Wl*Pb*^$S 

s n - p b*iiii^<7MWffl^/c£ffl^T, 

^SffllirHST^fcto, 2 2 0tJKT?y 

T1 5 0°CJ-X±^ffiIiEU ^S^75y^X?Cu3P 

»lcJ6ft1t*5tffiU y7P-?*«Ci:*g«i:LT 

[0 0 16] cofcfc, ffluSitt@ffl«Sffi^S<i:«E, 

1 5 0°CJ-X±s S$L<li1 6 0°CJ-X±(1 5 0°C(7)S 
S7©ffiffll«:Hx5ft«) ?S y , MS^SS^RS 1 
9 5°CJXT, S$L<li1 9 0 o CJXT(S<r«C<!:li 

ii^wss^s<^y, ss, gp a n p[c^i-«iifm B 

li4S?±(7)y ^ 5 ^ X7^'>* / \- « *\ i ft 

tis ^ c i: ic t,£mmm&mft± * < t*^ s s ^© 

ft£®/^VX£ffioTfflJS£»fc*&E#S*o S n 

-Z n 2^[ci3^Tlis S nCZ n ^ 9mass%Atlfc 
9 9°C(7)14*(7)R/Ni[c^«A\ i5&Lfcay 
ctirii*/cli*^iS<s 2 2 ot©y 7P-riifeti 
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[0 0 17] tUtt^. *mi<Dm-<DEmt. Pb£ 
£$SWiA,£, 9$'JSn-Zn-Bifr555ttfc 

fcfc, 2 2 0 "CJXTT 5 U 7 □ -?*T 1 5 0 °CJX±£ffiIiE 

[0 0 18] *«^©S-©g«li, Pb^SS^tt 

[0 0 19] *«^©SH©g«tt, «7XI^->1 
[0 0 2 0] 

[lfS^»5*r«fc46(7)#l5] ±IBg«££j8t*fci& 

[c, p b 7 y -a a,/£©* t\ mm^mmtf'prj: < N 
stt^s<, sue. mtv-ym&tiT. uss 

M£/jM!r< LTffittBS©ffljS1t*lRl±*-li, *5lcJ6ft 
1t*5tffi?*« Sn-Zn-Bi<7)3 jc»tt A//£*^- 

ESfiScf *&g#S*o K?Sn-Zn-B i 3^ 

mmm*{¥% z. t # s ^tc 0 

[00 2 1] -?■ LI, tulBm-©gW^SjST«fc46 
[C N Z n-B i -S nfrS&^li/u/ctciS^T, Zn$4 
mass%JX± 5 mass%jfc^k B i £-1 3mass%JX±1 6 ma 
ss%JX~u m V £ S n t Ltc L < l*j|lj$4)tt (mas 
s)%a^*jS«(Zn, Bu Sn)7iSU A (6, 
1 6, JS) , B(6, 1 3, «) , C(5. 5, 1 2, 
JS) , D(4.5, 1 4, «) , E(3.7, 1 6, «) ? 
HSftTfiE«lifiE©S n-Z n-B i I©3SiiMi 
Lfco 

[0 0 2 2] tulBm=©gW^SjSr«fc46[c, Zn- 
B i -S nfrS&^fp^y-W^/c^ffl^fcSSilS 
75;itci3^T, Z n£4mass%JX±6mass%JX~u B i 
«• 1 3 mass%JX± 1 6 mass%JX~u 8 y «• S n £ Lfc Z 
n-B i -Snfr5S«(iA;^-7 h^tllfellfil: 
SUM* * C t ?\ mmtfutc^-X h £iufB=f »&« 
*©S!fc&tJXT-<?!*fr LTluEW«Mft««Si: 

[0 0 2 3] tulBmH©gW^SjSr«fc46[C, W»6 
tulBWMS8Stc}«K1-«}«K&P a n p<!:, tu 



f B=f »&«« t tuf BJWPfp <h £ Z n £ 4 mass%JX± 
6mass%JX~u B i £1 3mass%JX±1 6mass%JX~u 
S'J^SniLftZ n-B i -S n fi»5S«l*A//£lc<fc y 

[0024] mz, fetiesiffitcii, t^/ciiMk 

^tl&^P-feXTfFU Zhtc^-7. \~*im U N 2 

y^p-, ^-/t';7P--^a-r« cilery, *mi 

[0 0 2 5] 

[ftffi] C®<fc'3U:Zn#4~6mass%, B i AM 3~ 
1 6mass%, JS8P#Sn£U L< li$M<7)fim(mas 
s)%a^*jS«(Zn, Bu Sn)II^U A (6, 
1 6, ffl , B(6, 1 3, B) , C(5. 5, 1 2, 
«) , D(4. 5, 1 4, JS) , E(3. 7, 1 6, «) ? 
H$tlTjS«$M©Sn-Zn-B i &<D3 7&&mt 

tz z. t ic j; y . f!57>JL#*i/mt5&mmithtct l 

U fr-3'J7P -14 (MS^SS £ @*BM££ £ ©Sffi 
[0 0 2 6] l*A,/£l|ifiE*±ElcfBSLfeSfitt*©ii 

[0027] mMMmmm&m.tmffim%m.t(D : l %m 

Zntf4 mass%JKT?tt 5«*l«Sffii: @*l«Sffi©SS 

m3±Z<, 2 2 0 o CJXTr<7)g^ailr$«o 6ma 
ss%JK±? ! E)±ESaMfl«**<S«o Sfe, Sn-x 
Zn-15Bi(Znmx = 2, 3, 5, 6, 7mass%) 
U:<fc*3li§K»U:<J:*iu Z n m«) 6 mass%(7) i: 
^liS n - P bft*l*A,/£©lfi 2*g®3lii3affiflq#S 
S3tffi*»«fe«6lcliZ nMli6mass%SJS*^^ 

ftfl^ai l < s y , m?&p a ^ p^i^/cw <t lthwws^ 

A\ Z n m 5 mass%<^3£T ; li $/clSn©8 5 %SS<7) 

filiS^o B i AM 3mass%JXT?ttjftffl«jaffi^1 9 
4°CJX±r$«fc46, 2 2 ot?©y 7P-g^ail 
tr^ 0 B i AM 6mass%JJU:?tt@ffla!igffifl«1 5 0 
°CJXTtcT6 u J, liA//£tt3B©SS?©3loiiy 

«fl«Hiii:s«o -5 5~i 5ot©sffiti--r^;uiP3S 

5 0 °CJX±s US L < li 1 6 0 tJiU:jffc&E?S*o 



(5) 



#P*!¥9-8 54 84 



[0 0 2 8] C©<fcaSlifiE©ttA//£?SftHf, ft 57. 

#RTtl£S y . ^£ y iuEl*A/£®»Mi£*®@tlttS 
ffi#'J>S <^t150 °CJX±, S$ L < li 1 6 0 °CJX± 
(1 5 0t©SS?©ffiffllcH7t5ft«)i:U 
£!££#*-£ 1 9 5 "CJ-XTs g$ L < W: 1 9 0 °CJXT 
(S<**C£lili^£ttW-£ffi#S<Sy, 8Ss 

a n n[cftT3fMm B #**<%3) it*®?. 

7P-SJS2 2 0t7fl!)SSSIS*SI31"r«o c 

©ct a sss*s^si3i?*« c <t J; y HSf&ttoffi^ 

fcHS^Itt? 3 c <!: <!: 
[0 0 2 9] 

RM JXT, *«W*SUt«9l«:<fcy*5lcB»llcK 
[0 03 0] i1©Sn-Zn-Bi 37c»«l6ia?tt 

ffia©*e*yfl«i8«LT<« 

ffi£>*tBH!£ffi£ D S C [c <fc y fflJSWlcn"** c^cl 
fco iJSli, 2°C/min(7)#S3SJST : -ffofco fiStlfcD 
S C &mt^£-<?<M8%fflo>lMf&&&Zl&R*t 

y, @*s«jaffitttje3iE©*s(iBasfttf— ^icA«iu©a 
^gPct yBSffloiciRi^TSi^feffittiiBafttf— ^ ct y« 

S«l!ll«:iRl^T3l^feffitti:©Sjili©Sffi*@*l«Sffii: 

■f*)-pii, M«tciiiE5i^^fc46, saayDsc 
fl«©a«BPfl«iBasfttf— ^ ic j; y flas^iSb y &463 

[003 1] H2ttH1©*fiSn^ifi©iSH*i6*U 

oll^ft Bili&M 3mass%JX±^^^i: 1 6 0°C 
JXT, 1 6mass%JiU:U:S*£1 5 0°CJXTi:&3Ci: 

aw o tc tc 46, a&tsifrss £ mmm%m(D : ,%mm a* 

w-'jyftwtiiz < s y , ffiK^n *x±7©Bgfifl« 

ciffiSU\ Hi-pii, iffl«;aStf§Mti< 
S y , @fflttSS£ j*fflttSS®M£/h* (t«Sn- 
Z n 27cftft5< Vfl«S n - 9 Z n £jBMi£ LT 3^ft 
ftjSS n-4Zn-56Bi (ffluSl 3 0°C) STfftfT 

©2*^Sn-Zn 27^H5^>(fl&*)<7)IE5i% 

SAM 6 0~1 7 0t£6*£«££fcB ill 0~1 

4mass%, M 1 ±T*S n - Z n 

TVZffi&tttS Z n m 4 ~ 6 mass%T^*ft«««lc 
O^TSStciJ^^f « c £ lc Lfco *®lBStt H 2 [c 



TTsLfco Ctl(a«L B i m6M 0~1 4mass%, Z 
n # 5 ~ 6 mass%OiSa A lC;ffiStt££4)€ < S«#IH 
tfSSU CfttfS n-Z n 2^ B B H 7YX02ii) 
o$»J, @*Sffr£££;lftSffr££ 

4>±.<otm*WR?ti\iim.'>z.£ttt>fr%. c© 2^ 

li, Zntf5 mass%JX±(7)pI±S^ Ao T L$ a fc46 Z n 
mli, 4~6mass%(7)*T i£ b4. 5~6mass%#|i$ L 

CD7?B 2mass%JX±i:T3o ftlcS'-Vc 

iiy@*l«Sffifl«1 5 0°CJX±£SB i *fc|:1 6mass% 
JXT, ?-^V**tLT1 6 0°CJX±i:-r«fc46[cli1 
3mass%JXT#II$U\ 

[0 0 3 2] 0 3li, ^oa^HflDSBSatF^flfcE 
U:l¥«IU:#*r Ltcm%fr5mtc?-$*7ay h Lfcfc 
£>T*£3<, ftlftlB i *£1 3mass%, 1 4mass%, 
1 6mass%-£[c Lfe«^©j«*l«Sffii:@*l«Sffii: 
©jgfiMATi:Zn*©l8«?S«o BiM^13mass 
%, 1 4mass%(7)Bf Z n 5. 5mass%lu^A TA^R/Jn 
T-S^o Bili&M 6mass%(7)Bf, Z n 5mass%lu^ 
ATA^R/jN-f-S^o CftSOlBa^S, Znli4~6ma 
ss%fl«a$LU\ ZnMli^<T^, '>^<T^ATli 

^T^-To *S 2 2 0 y 7 □ -SJS©M«)*ft^ 

^sas li\ iaji«icHiMi^5 3 o~5 o°cs^ss 
?y7P--r«©fl«, Atm, jSft©ttit©SMi?as 

L^itTftTl^o fcl, 2 2 0t©y7P—affi© 
±fB©jftffl«j§att 1 9St?S«. 0 4liB i 
4mass%-S<!:LfcBf[c, ZnK^SMIS 
Sffi?S« 0 Z nMli^<^oT^, $m<6oT 
fcSfcfflttigfili ±J* U Zn Mli 5 mass%lu«7«/|\lc 
IP*. Z nli4~6mass%(7)tElllT : -li, MS^S 

[0 0 3 3] ;^c, Zn*i:i6fti6fl«y*(Zn©afk 
lc*fr«46ft1t©IWffi)i:OB8«*H5lc^-ro Zn* 
1* 6 mass%JX±?ifetli6^ y ^^-^i^fi^^T < « 
C <t^5, ifeftltORMi^S Z n *£ LTli 6mass%JX 

[0034] sic, wmmz-o^Tm$^tc 0 meit 

BiMl 5mass%-Si: LfcBftC Z n*lc*fT*3l 

?iy?ss^To ?i?iyiii®^mi^sr, 0.0 5mm 

ZmitKJDSIiiyjSffiriWffiLfeo II^EIIili 1 0mm 
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S^<fcaicftWbpiTft«|Lfeo Z nftt*6mass%iu$ 
73tffi©«**^ U 6 mass%Jja?li«iailcffiT-r « 
fgft £3* L, Zni«(S5i SSSliffiT L T < 
l£oT, Z nM6M~6mass%<75iEHW:iIIEiEHi: 

[0 0 3 5] 1* £ (MS^SS, @*Sffr££) li Z n m <h 

B i MtDffi^-ST^S^o ftlc, Z nMtcHL-ni&tl 

[c^^ 0 B i *lcl8LTl*H7lc^-r<fcaicB i m©j£ 
^tEHrfetlffiieSLTl^o fcT, B imliZn 



[0 0 3 6] ^i^/c<^t^te(7)H^5(7)I¥ffl^w^J-XT^c 

« *E 2 2 0 1© y 7 □ -SJSr, 7 s U V hS*© 
C utQ?lzttt%teAstc(Dlbt\®immLtc 0 l¥«iC 
u a«±©BS 1 mm©W^fc*-/U©&tiffi# y 
JS^Sx.T(S n-5 Z n-xB i (x = 0, 10, 1 
5, 1 9, 2 2, 2 5, 3 0), Sn-yZn-19Bi 
(y = 0, 1, 3, 4, 5, 7)$J£L, *©*/N«:<J:o 
Tffofco ffifl3Lfc75y*Xl*0. 2mass%©i&IS# 

-S, SBSliiu&flDiiyHS, H7lc^Lfe 0 Znlfff 

[003 7] 
[Hi] 



fflj& (mass%) 


btL&tfvm {%) 


Sn 


295 


Sn-5Zn 


240 


Sn-9Zn 


180 


Sn-19Bi 


345 


Sn-1Zn-19Bi 


350 


Sn-3Zn-19Bi 


296 


Sn-4Zn-19Bi 


269 


Sn-5Zn-19Bi 


264 


Sn-7Zn-19Bi 


260 


Sn-5Zn-10Bi 


267 


Sn-5Zn-15Bi 


249 


Sn-5Zn-22Bi 


252 


Sn-5Zn-25Bi 


248 


Sn-5Zn-30Bi 


242 



[0038] $£, mmic, b i Mtccfc^fetierofm 8 
zm^zt, cromrii, fetieiiB i miazth,m 

SLSL^t^i. B#JS©fflj8ttHttifi© 
liA,£#-;Wi, *fiSnttA,/£*-;K3Dlfi8 5% f Sn 

- 9 z n «A,fc*-/u©,«j 1 5 o %cDfetifis^ y 

fiLT^CttfbfrS. Ctl<fcU, iMlteli, Zni 
[c*^<ft#L, If*ii!©$MiBHttj£r, 

IIfi±l:I< ©fcf LT^*&-T Jfctiffitf y ©H 



^^it^aiaatt * * sffl £ s « fe, y 7 □ -us 
©ffi?©SE»fcic y u 

« Wi, 0 2 £/\°— 7 L& #Sl*A/£ttW-©?** N 2 U 

7 □ - s fc a 1- y 7 □ - * c £ u: <fc y * y 
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T U 7 □ - L^SttSHM ? U 7 □ - L, L S l^TJ 

[0 0 3 9] ®S<7)Eri¥fffi£ff a fc 46 [C, 

©IM^T(Sn-5Zn-xBi(x = 0, 10, 
15, 17, 19, 25), S n-y Z n-1 5 B i (y 
= 2, 3, 5, 6)££3l3§K»£fm\ H6lc^L 
fco ^tl[z&%t, Sn-5Zn-xB \ tt\W&S. 
li, xA^I 0~2 0mass%C0i:^-(3 7u^), x j$ 0 mass% 
©i*(27c»)i:ibRLTIfi5 0%iRi±LT^«o Cft 

liB i *mz-3Kmtt%ztiz&vm.}&-e(s n) + z 

n IS ( ( S n ) it S n ^-X©1M5ST) * h U -y 

«o £StcB i m£±lJ]n£tf3<!:, (Sn)f(:lS7f 
^c H H H ttiLfc^(B i )#f<%U3l3I®S£{ST£tf 
^(DirJUfotl^o ~7J, Sn-yZn-15Bi(D?l 
mmit, Znly = 5#557i*t63tf, CftfiZ 
nli§illcitSl\ (S n) + Znfflif©B3Sa(lfi12k 
gf/mm2 ; B*4I¥^ftl7-*?y OP147)(7)MZ n 
mm&ftA < , S<6U(Sn)?h'J'y * TJkWCt 

bft« 0 *®3l3i3affi®ffl£S2U:3*fo 
[0 0 40] 
[^ 2] 

[*E2] 







Sn-2Zn-15Bi 


5.8 


Sn-3Zn-15Bi 


8.4 


Sn-5Zn-15Bi 


9.0 


Sn-6Zn-15Bi 


9.9 


Sn-7Zn-15Bi 


8.8 



[0041] ±fE<7)20<7)fS^mCcfcoTSn-(5 
~6)Zn-(1 0~2 0)B i ©5ISS5tffil± 9kgf/mm2j.X 
±iSn-Pb ft AtgjftOti 2 teOfflfcjSt C £ 

[0 0 4 2] *«Wtt*T5XX?K*->aS**fSllc Lfc 

[0043] i^E'j ^-immmm^mmm) ms 



H4lilCut-h-»^l5^Sn-5Zn-1 3B 

1 «A,7c6 L \° 7 - ^ i>'a USSHS 
«9?S«o H8(b)H:N i46o*7£ffiLfcCut:-h 

5 t 0 . 2 mmJSlcEJI Ltc S n - 5 Z n - 1 
3 B i lthtcf&6&7xL, ffi#£ffi£LTH8 (cHca* 

S-y^lfeSSS^y^^^Xli-ligtcliWsfWcN i 
46o*, ^<D±ldtl/>Au4&-3t£>W-N i -Au8£> 
WfiE^SffltTftTl^o i^6S i ?-y7"3i: 

*55y^Hft»a«4i:*SS©S n-5mass96S bli 
(11* : MS240°C, @*|2 3 2iC)-pffi«-f*z: 
ilc<fcy, RS n-5mass%S bl*A,/£*»fi»*S^? 
Sn-5Zn-13Bi W:A,/c£ffl^fc 2 2 0 °C<7)SJt 
BMffiK^Rrtl?S«o Sn-5Zn-13Bi liA,/c 

m<D\i.Mmt LT, A u — 2 0mass%S n (H* : MS 

2 8 Ot)«E,|^|*lcMiMfiSKfl«Rrtl?S«o &«£ 
«£LTAl203J^U:JfJ&ttteU:«*l*A I NSS«^ 

LTW^L<liMoy^5'TXSI±[cN ia&o*(«E>L 
<l*N i«6o*±lclfi0. 2/imeffi©Au«6o*)flH£ 
ffl*ft« 0 t:-h-»OSSi:LTliCuS[cN i 46o 

z*m.ijmM.mLzc u(Dmmmk*m±Lzimt% 

Jt£ffiofc46C u<7)±[cZ n£l ~2 /umSSL, ^<D± 
ICS ntooJ^lTCi, fclXliC u©±lcN i 46o 

©ffi^3tffittB^©?, BiSTflDi^'j-m Si® 

<, 0. 1~0. 2mmJJ©iSH?Rrtl?S«o ^-Xh 
[0 0 4 4] [aSHS^(7)®ffl#IJ) Klc±ELfeiiy 

&p Q n p^ x u > hsstc n 2 u 7 □ -zmm Ltcms^ 

tctf-lUOffl.TMtS 0 vmw&T*&Zo C u/\°-y 
/\°-y KB; 0. 2 8mm?, Culfff^lil 8/im?S 
« 0 Z n[Ccfc«aSKft^Pfilh1-«fc46, ^-Xh^fF 

SISLfco U-oT, K*;ISl00p pmgffi©N2»H 
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£T®A6<7)75-y *X£ffifl3 L, y 7P-fttC7j<;ft;f T 
^7°<7)^-X h£fiM Lfco 

[0045] ib g ACDrnmrnm^fDmrnm) H9i*s 

i 5F-y7"3£:ff«i8«1 0[cjg#f£, Au«1 1 
t#VKU fflflg^-il/Kl 2 Lfc B G A (Bal I Grid A 
rray)/ty^— 5?©fiSKlc3afflLfe«9^-ro SO. 7 5 
mm©Sn-5Zn-13Bi [thtift-iV 1 3 £fF 
y, £tt£«1 0(7)4ffi?±[c|B5iJL, ®#><7)75-y^X 
L«7Xi*+->li 1 4ffliJ(7)4ffi?±[c*-;U 1 
3*JKfiE-r«o *f Ify^lil. 2 7mm?, S*/\°-y 
KSliO. 7 5mm?, A-y^- v^?flli 0. 7 Omm 

?, 4S?aii«)5 o o t?vp£* 0 y 7P-fM>w:A,£ 

M>7"S£W:,«!0. 6mm?S* 0 5 0 0 tf><7)*-/U 
5t4S(7)[H]ifiliR^2 0 /L/m?$ofc 0 #5XitK*->S 
SI 4±[C75-y^X2 6££*&U C©BGA*«fK 
L, 2 2 0t?N2 l J7P- - r«i:100%lCjfi^iS«ie$ 
y ffitttf Rlt I £ S « o 777^ X<7)ft;# li B G A t SS 

« L , ffi?S-a 7 5 -y 0 X ^ffl l^fc 7 5 -y 0 X <7);ft;f UX 
^P^X^W^^o Slctt, */U#*->/US£8o 
S«tta»J®«frSS7ctt Kflc# Lfc 75 -y ^X UX75 

SfcRTti?s*o coitt, y7P-BSic»fk#fts 
i/><t a ic n 2 y 7 □ -mmnT'is c su\ ss©^^ 

li»fc**U«:<<-f*fc«&Cu/ty K1 5±[CN i46o 
t^3/LjmfifeU Mtc^©±[cO. 1 /L/m©A u46o 

*£fi6t c tick y , s^*fl=7©ffiafl«Rrti?s«o 
Sic /\v##-;l/®SE»ft:U:*fU EiuKHH^i 

u— wpstt* j; a icSEffls-f * c <t ic * 
y, 75y^xuxfiSK*<fcy5SiicRrtiic-r«o c© 
x * -> U -+f[c j; ^hms^okb 1**313 ?s « 

micmm<DMtm*mmzm-cMi<. aft* 

ftU:<<t*»S#S*£»b;h.Tl/'*o S£, BGA 
£#5Xi#*->8«U:ffi«-f LT, Q F PH 

S^WBc, »Cu/ty K1 5±[C^-Xh1 6£ 
a^LTfi*. *®±U:BGA£8S«LTy7P-f* 

*s«E)Rrti?s« 0 ^-xh*a^LTy7P--r«« 

L< liSS©/\°-y KffliJ[ciMIW:A,/££ LT y 7P 

&tl*'j>m<DS n-B i m, Sn-B i -AglMffflDl* 
A/£?ffi«U B G AffliJWS n-5Zn-13Bi(tt 
tc$-l\st(DmMtj^i&-e&%o Sn-5Zn-13B 
i fcfcA,£#-;l/#±j8#?S* C £ frS*H LTfcHMi 
?l*Sn-5Zn-1 3B i liA,££S$y£;bSS 

[0 0 4 6] mMiiXma<Ollhm Sn-5Zn-1 
5B i liA,£U:Ag, S b, C u, \ nZWafflMLtc 
lt<!)S»*8HLft. ftlc, Ag, CuliJSSlcfcfL 



TSS L < Sun Z n ©WH G8#?W:*fiZ n icifi^) £ 
®fls£»£fE* Cilery, Zn©ffiS*B6ih?*«C 
<h^5, »ffi£te£*#?**z:i:jf«Mj>ofco Ag© 
3ttPftt* 2 %JKT?*#?*«o C u (Dfflamit 1 . 5 
%JKT?*#?*«o LfrU Sb, In^aaiPttZn 

n®^Plife;h.te®i£#U:«£5, S bMMW®S# 

[0 04 7] 01OliSn-5Zn-13Bi W:A,/c£ 
ttS3 0/imU:«!3l*U 1 3 O/L/mtf-y^Wg^Rl 
Ulc-f *S8R£5S£;SU S i 5F-y7°<7)A I #|*±[cB 
jg7^*> K1-«7°P^X^To (a)tt*+tf5y 
-1 7?#-;l/£J&8LfcH:A,££A I #1*1 8±[cj± 

**#oTttA//£«SI}?2 1 *^Lfe««?S«o (c) 
li*-^ tf5 y -5fe«filc-S**©ttA//£«*3l y tti Lfc 
tt»?26*o (d) li^SttSHM^ L < liS^ttSHM 
[ciS^TT 7 -^^ L < li U-+f 1 9«?ISBSlc»»-r« 
iSiS^7J©ftffl?ttA//£»©5HSIS?tt3E«K©*-;U2 
0«*ft«= 01 M,£?y7'\mma,£h,tctQ : ?2 
1 Lfc^-y 7&thtcrt>7<Dtt<D U^y 
^ff^ofcft, i^to^-y 7>[c{flk§y<7)i*°*->*tJB§<7) 
7 p -y ^ 2 2 i)7Xi*+->f(Dili 
fi14©Cu-Ni -Aul#ff-2 3lcti;htcrtyy&til 
B5*46 L, ^S1t»Hfii?iPlSftE« LT 7 y y 7"? y 7" 

^©7*Jiffi^fl«Rrtl?S«o S^ft, 7 c -y7"J122 7 

(c«tBS 2 5 tBmmtKDftm-c* -y 7"ji2gP(7)P« 

^[c#a[cfetiT«oTL$a o ffifflLfcWi, ^> 
^'*5 0 0~1 0 0 0kgf/mm2, mB^%&. 1 5X10- 
6/°C~35X 1 0~6/iCS«!ft1t*Wr« ! E)©?S«o 

c -r « c £ u: * y T^sy? -y ^-pt *^xx 

75-y^XUXg^(7)fc46, liA/^iAuiOffi^tt* 
*R^«Ci:lc<fcy, KLfefe©*75y^ 
[c, tt3l**U:i5i,NTfc&ffi#£y, Jttyfl«S«fei6«] 

ftraawics i tf-r citf?*5. 

[0048] 

J-X±<75J;a[c N *Sifl)Sn-Zn-B 

i m^i^/c^i, p b ©j; a sarnies* ltw«s^«^ 

?«y, ^*(7)S n-P b^Hte^/c^l^y 
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i#?$5o *itht£i&m&s n - p ban© 2*ge 

S(3l3I®S9~10kgf/mm2)<!;®<, SSS®S, »*'J 

[0 0 4 9] Cft$?HH?Sofe*r5XX?K* 
«§S*«©W»&««Kft-t 3 Pb7'J -©liA, 
Etttt (US) £*SiT*o 

[0 0 5 0] I^MIlc, #5Xi<K*->8lli8«*©W« 
I6««[c Pb7'J -©ttA,/c£ffl^THS LfcUSS 
©Jf«^HU1-«o 

m i ] £*n© sn-zn-Bi 3 ftmvtmm (.mm 

SS) 

[0 2] Jf&#ffilc<fcoTIBS*McLfciWS nffi£©S n 
-Z n-B i 3^tt!B0 

[03] S n-Z n-B i McSilfZZ nli, jffiSfft 

[0 4] Sn-Zn-Bi »lc£^« Z niiitiiS 
ffii©l8« 

[0 5] S n-Z n-B i McSilfZZ nmtthtl&& 
[0 6] Sn-Zn-B \ mctSlfZZnmt3mV& 

[0 7] S n-Z n-B i McSilfZB i m<!:&tlffi# 
[0 8] / \°7 -J -l -;U©»tH0 £ iMIW: A,/c© 7u 



[09] BGA©RTEH£ffi«8P©S6*?S*o 

[01 o] teA,tc/Vs7mm7u^xm**Tmm** 

to 

[01 1] ttA,/£/^v^3©siss*^-rBfiaia^ 

to 

1.Sn-Zn2^ H B H v^V 
2.Sn-Zn-Bi3 teA AtEttttSIIPg 



5.Cut:-h-»^S 

6.Sn-5Zn-1 3B i ii^tc 

7. N i 46o* 

8. W-N i -Au 

;u 

9. S n-5mass%S bli/u/c 

i o.wstss 

1 1. Aul 

1 2.*t^-/UK 
1 3JiA,/c*-/U 

1 4.ii7Xi#+->iS 

2 7.?-y7J12 



1 5. c u/\° i y K 
1 h 
1 7.*^tf5U 



1 9.t-<?*>l 

2 0.S«©*- 

2 1 . \thitm- 

2 2.1*^ 

2 3. C u-N i 

2 4.WSISS 
2 5.$BSi 
2 6. 




0 2 4 6 8 10 

Z nit (mass %) 
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O O O O O G, 




3-' 



(72)«W# L^* ft- (72)«W# JgQ IE36 
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02) mm m$ m~ (72)«ib# 



